variance at the desired time horizon. Comparisons with return levels obtained 23 through the extrapolation of significant linear trends identified in the parameters 24 of the GEV distribution show that the proposed method gives relevant results. It 25 allows taking mean and/or variance trends into account in the estimation of 26 extremes even though no significant trends in the GEV parameters can be 27 identified. Moreover, the role of trends in variance cannot be neglected. Lastly, 28 first results based on two CMIP5 climate models show that the identified link 29 EVT relies on the well known Extremal Types Theorem which states that, if the 136 maximum of a large sample of observations, suitably normalized, converges in 137 distribution to G when the sample size tends to infinity, then G belongs to the 138 GEV family [Coles, 2001] . The assumptions behind the theorem are that the data 139 in every block are stationary and weakly dependent with a regular tail distribution. 
(CV 0,k is the ordinary Cross-Validation score for the k-187 th group). This approach has been modified to take heterocedasticity into account. 188
Then, the optimal g corresponds to the minimum of a more complicated 189 expression [Hoang, 2010] We used a cross validation method on data sampled every 10 days (g=10) to be 200 conservative, and an optimal parameter is computed for each temperature time 201 series. 202
Non-parametric trends in extremes 203
In the same way, if EVT can be applied and G(t) is the GEV distribution at time t, 204 (t) represents the parameters of G(t), that is location (t), scale (t) and shape 205 (t). The shape parameter  is the most difficult to estimate, and it could be tricky 206 to the same conclusion [Hoang, 2010] . Thus, in the following, the shape 212 parameter  will be considered constant. Then, the trends in location and scale 213 parameters are estimated in a non-parametric way using cubic splines (through 214 penalized likelihood maximization, Cox and O'Sullivan [1996] ) and the classical 215 cross validation technique (in an iterative way) since the extremes are selected as 216 independent values. Cubic splines are preferred here because they are convenient 217 to deal with edge effects for the relatively short series of maxima. An iterative 218 procedure is used to smooth both the location and scale parameters consistently. 219
The estimation of constant parameters is obtained through likelihood 220 maximization (see section 3.3). 221
Stationarity test 222
The question we wish to address is whether trends in extremes can mostly be 223 characterized by trends in mean and variance. 
Impact on Return Level estimation 289
Previous results show that the trends in extremes closely follow that of mean and 290 variance. The extreme distribution parameters of the observed temperature time 291 series X(t) are linked to those of the standardized residuals Y(t) in the following 292 way: 293
whereand are respectively the location, scale and shape parameters of the 295 GEV distribution, subscripts X and Y referring to the observed temperature time 296 series and the residuals time series, and m(t) and s(t) are the trends in mean and 297 standard deviation. We thus first compared the non-parametric GEV parameters 298 The role of a trend in variance can be illustrated by the TX time series of Dresden 337 and Berlin in Germany. For these two time series, no significant trends are 338 identified in the location and scale parameters of the GEV. If the non-parametric 339 trends are drawn for these parameters, it can be seen that they show a small 340 increasing trend, which is not found significant through the likelihood ratio test 341 when looking for a linear trend ( figure 5 3) . The two time series differ regarding 342 the mean and variance evolutions: whereas in Berlin a significant linear trend is 343 found for both mean and variance, in Dresden, only the linear trend in mean is 344 significant ( figure 6 4) . Then, the 50-year RL in Dresden computed with method 345 2 falls inside the confidence interval of the RL computed with method 1: 346 The proposed method based on mean and variance trends allows taking changes in 350 extremes into account, even though no significant trends in the GEV parameters12 are identified. Furthermore, the role of a variance change in the computed RL is 352 not negligible and has to be taken into account. (left panels) and in the United States (right panels). Non convergence means that 600 the cross-validation could not converge to an optimal smoothing parameter and 601 thus the non-parametric evolution of the GEV parameters could not be computed. 602
Green means that stationarity is valid for  and , blue for  only, orange for  603 only and red means that the hypothesis is rejected for both  and  604 could not converge to an optimal smoothing parameter and thus the non-629 parametric evolution of the GEV parameters could not be computed. Green means 630 that stationarity is valid for  and , blue for  only, orange for  only and red 631 means that the hypothesis is rejected for both  and  632 
